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Thermometer with two operating modes, device for resetting a 
thermometer, system comprising a thermometer and a resetting de- 
vice and a method for resetting a thermometer 

The invention relates to a medical thermometer having two oper- 
ating modes, the use of a device to reset the thermometer into 
one of these modes, a system comprising a thermometer and reset- 
ting device and a method for resetting said thermometer accord- 
ing to the independent patent claims. 

For many reasons it is important to know the body temperature of 
a patient. Thus the use of medical thermometers is indispensa- 
ble, particularly in hospitals or surgeries. As it is very im- 
portant to minimise the risk of contamination between patients, 
a medical thermometer should either be used with a new probe 
cover for every measurement, or be disinfected each time after 
use, especially in places where many different and serious dis- 
eases are around. In the state of the art every user is respon- 
sible by himself to disinfect the thermometer. But especially if 
there are many users it is difficult to maintain the survey and 
grant the cleanliness of each thermometer. 

Further, until now many hospitals stick to conventional mercury 
thermometers because of thievery. But especially for large num- 
bers of patients it would be much more efficient to use faster 
digital thermometers. As they are more expensive, a efficient 
ant i -theft device on the thermometer would be advantageous. 

It is an object of the present invention to overcome these dis- 
advantages, especially to provide a simple but effective system 
which enables the user to ensure that the disinfection was per- 
formed and which simultaneously reduces the risk of thievery. 
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According to the present invention, these objects are resolved 
with a digital medical thermometer having two operating modes, a 
resetting device, a system comprising a digital thermometer hav- 
ing two operating modes and a resetting device, and a method to 
reset the thermometer according to the independent patent 
claims . 

The thermometer according to the invention is designed to oper- 
ate in two different modes, a first operational mode and a sec- 
ond non- operational mode. During the operational mode it is pos- 
sible to complete a temperature measurement, during the non- 
operational mode the thermometer is blocked and no temperature 
measurements can be made. It is conceivable, that during the 
non -operational mode the data of the last measurements still can 
be accessible as far as it is saved on a internal memory of the 
thermometer . 

The thermometer comprises an electrical controlling unit which 
is apt to set the thermometer in the non- operational mode after 
a predefined number of temperature measurements, e.g. after each 
measurement or after a certain number of measurements. 

The thermometer can be designed having a temperature sensor on a 
tip and a housing with a display uxi±t where the temperature 
value of a temperature measurement can be read off. A on/off- 
button to turn the display on and off may be embedded as well- 
Instead of a thermometer having a temperature sensor on the tip 
other thermometers, e.g. a infrared based theirmometers, are con- 
ceivable as well . The thermometer may contain a memory unit to 
save the data of at least one temperature measurement for a cer- 
tain time or also until the next temperature measurement is be- 
ing stored. 



wo 2005/050152 



3 



PCT/EP2004/012169 



Further, the thermometer contains a receiver unit which is 
adapted for receiving an incoming resetting signal . This signal 
can be of any kind, such as a radio signal, an optical signal, 
an acoustic signal, a electric or magnetic impulse or a mechani- 
cal vibration, even the pattern of a mechanical key can serve as 
a signal . Any kind of a input device is considered as a receiver 
\init, besides a conventional radio signal receiver a lock for a 
mechanical or electrical key or a even a button to be pressed in 
a predetermined pattern can act as a receiver unit according to 
the invention. 

The electrical controlling unit is preferably designed to ana- 
lyse and identify the signal. If the signal corresponds to a 
certain predetemined pattern or criterion, the controlling unit 
sets the thermometer into the operational mode again. This pat- 
tern or criterion can simply be characterised by the presence of 
a signal or by a characteristic value of the signal, e.g. the 
wavelength or frequency of the signal, eventually in combination 
with its amplitude, duration or intensity. But it is also possi- 
ble that the signal is encoded with more a complicated, prefera- 
bly wavelength or frecjuency depending pattern which is difficult 
to reproduce. In that way the thermometer can only be reset to 
the operational mode with this specific, in a predetermined way 
encoded signal coming from a certain source. 

In a preferred embodiment, the thermometer is automatically set 
into the non- operational mode after every temperature measure- 
ment. But it is also conceivable to initiate the non-operational 
mode only after a certain number of measurements . In the context 
of the present invention, a measurement is defined when a prede- 
fined temperature value is achieved (e.g. 32°C) . 
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During the non- operational mode, the temperature value of the 
last measurement could be freezed on the display at least for a 
certain time. As an advantage of this realisation the value of 
the last temperature measurement can easily be read off . 

To reset the thermometer into the operational mode, a device is 
provided which has to be used and which is comprising a trans- 
mitter to send a signal to the thermometer. Depending on the re- 
ceiver of the thermometer, this signal can be of any kind as de- 
scribed before. The transmitter according to the invention has 
to be understood in a very general way. Besides a conventional 
radio or optical signal transmitter a mechanical or electrical 
key or even a mechanical vibrator can act as a transmitter. This 
list of transmitters serves as illustration and is not to be 
considered exhaustive. 

The signal sent by the transmitter can be activated permanently 
or switched on manually. But it is also conceivable, that the 
•receiver activates the generation of the signal, e.g. if it is 
an electrical signal which is activated by a direct contact be- 
tween transmitter and receiver. 

In a preferred embodiment, the device for resetting the ther- 
mometer is associated to a disinfecting device adapted to disin- 
fect the thearmometer . E.g. this disinfecting device may be a 
disinfecting bath, a disinfecting spray or an ultraviolet lamp. 

The system according to the invention comprises a medical ther- 
mometer as described above and a device to reset it into the op- 
erational mode from the non-operational mode. This system offers 
a simple way to protect the thermometer against thievery as the 
thearmometer can only be reset into the operational mode, if the 
receiver unit gets a signal which can be identified by the elec- 
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trical controlling unit. To a non authorised person the ther- 
mometer is of no use because he or she can not reset it into the 
operational mode. As the resetting device is not open to the 
public but only to the user of the theirmometer, e.g. the hospi- • 
tal staff, it is improbable to the thermometer to be stolen. 

The receiver unit of the thermometer has to be adapted to re- 
ceive the signal of the transmitter. E.g. if the transmitter is 
a radio transmitter, the receiver has to be a radio signal re- 
ceiver, and if the signal is somehow encoded, the receiver has 
to be sensitive enough to detect the encoding . 

In a preferred embodiment, the resetting device is associated to 
a disinfecting device, e.g. a disinfecting bath or spray or an 
ultraviolet lamp. Thus, the hygiene can be improved in a simple 
way. Preferably, the thermometer can only be reset after or dur- 
ing being disinfected. In the most preferred embodiment, it has 
to be disinfected after every temperature measurement to ensure 
maximal protection from contamination between different pa- 
tients. This can be realised, e.g. in case of a radio transmit- 
ter, if the transmitter has a limited power such that the ther- 
mometer needs to be brought into proximity of the transmitter. 
By arranging the disinfecting device near the transmitter, the 
thermometer is disinfected automatically by bringing it into 
proximity of the transmitter. 

A method for resetting the digital medical thermometer as char- 
acterised above from the non- operational to the operational mode 
is characterised by the following steps: 

sending an external signal from a resetting device to the 

thexTnometer ; 

- receiving the signal in the receiver unit; 

identifying the signal in the electrical controlling device; 
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- resetting the thermometer into an operational mode by the 
electrical controlling unit in dependence of the signal. 

The above-mentioned dual mode thermometer can be implemented in 
a standard thermometer on an integrated circuit. It is thus 
possible to activate this dual mode operation by a factory 
setting. Depending on whether a certain thermometer is used for 
home use or for public, e.g. hospital use, the dual mode opera- 
tion may be inactivated or activated. The same integrated cir- 
cuits may be used for both types of thermometers. 

It is an advantage of this method, that the resetting can only 
be performed by using a resetting device that is assigned to the 
thermometer. On the one hand, this method serves as a protection 
against thievery as the resetting device should not be open to 
the public. 

On the other hand, with this method the hygiene can be improved 
in a simple way if the resetting device is associated to a dis- 
infecting device, e.g. a disinfecting bath or spray or an ultra- 
violet lamp. For guaranteeing the cleanl iness of the thermome- 
ter, the signal from the transmitter may only be sent if the 
thermometer has been disinfected before. As an example, the sig- 
nal can be activated by a sensor which is situated on the bottom 
of a disinfecting bath or beneath an ultraviolet lamp. This sen- 
sor is activated if the tip of the thermometer reaches it, obvi- 
ously being in the disinfecting solution or iinder the ultravio- 
let lamp which could be turned on with the same sensor. 

While the invention is especially suitable for medical thermome- 
ters, it might also be useful for other medical or non medical 
measuring devices where there are concerns in view of thieveiry 
or hygiene. 
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The invention will now be described more in detail in conjunc- 
tion with the accompanying drawings which show: 

Figure 1: a schematic representation of the digital medical 

thermometer with a receiver unit and a resetting de 
vice with a transmitter 

Figure 2: a schematic representation of the electrical control- 
ling unit inside the thermometer 

Figure 3 : a schematic representation of the resetting device 

associated to a disinfecting bath in a front view 

Figure 4a: a schematic representation of the thermometer before 

being disinfected and reset by the resetting device 

Figure 4b: a schematic representation of the thermometer when 

disinfected and reset by the resetting device 

In figure 1 a medical thermometer 1 and a resetting device 2 ac- 
cording to the invention are schematically represented. The 
thermometer comprises a temperature sensor (not shown) in the 
tip 3, a display 4 for displaying a temperature value / a conven- 
tional on/of f -button 5 and a receiving unit 6. The on/of f -button 
5 serves to turn the thermometer and/or the display off in order 
to save energy. This off -state is not to be confused with the 
non- operational mode of the thermometer. Pressing the on/off - 
button 5 does not change the mode (operational or non- 
operational) of the thermometer, this can only be performed by 
an electrical controlling, unit (not shown in this figure) inside 
the thermometer . 
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The resetting device 2 comprises a transmitter 7, other features 
as the activating button for the transmitter are not shown in 
this figure. As a transmitter, a simple high frequency transmit- 
ter, emitting e.g. at a frequency of 13,56 MHZ may be used. 
Typically, a transmitter which continuously emits a signal may 
be used with relatively small power. The power may e.g. be se- 
lected in such a way that a signal may only be received in a 
distance shorter than e.g. 20 cm away from the transmitter. The 
transmitter may comprise a metal pad acting as a antenna which 
may have a size of about 20 x 30 cm. 

Figure 2 is a schematic representation of the electrical con- 
trolling unit inside the thermometer. The electrical controlling 
unit of the thermometer comprises a microprocessor 11. The mi- 
croprocessor is designed as an ordinary microprocessor used for 
electronic thermometers. The microprocessor has an input pin 15 
for resetting the thermometer into the first operational mode. 
Typically, the thermometer may be reset into the operational 
mode when a certain voltage is applied to this input pin 15. The 
controlling unit may be formed by a circuit comprised of an in- 
duct ivity such as a coil 12, a resistor 13 and a zener diode as 
shown in figure 2 . The inductivity is designed in such a way 
that high frequency signal of e.g. 13,56 MHZ creates a current 
and thus a signal transmitted to the input pin 15. The resistor 
may be necessary depending on the specific voltages and the de- 
sign of the microprocessor 11. The zener diode may be necessary 
for limiting voltages. Especially, it may be useful in order to 
provide a clear signal on the input pin 15 only if a current 
above a predetermined threshold is created by the inductivity. 
Inductivity 12 may be realised as an ordinary coil . It may also 
be integrated into a integrated circuit. The same applies also 
to the resistor 13 and the diode 14 . 
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In figure 3 a preferred embodiment of the resetting device 2 is 
shown in front view. The device 2 is associated to a disinfect- 
ing bath 8, containing a disinfecting solution 9. The transmit- 
ter 7 is placed underneath the bath 8 in such a way, that the 
thermometer has to be dipped into the disinfecting solution to 
be reset . 

In figure 4a the thermometer has been used to perform a tempera- 
ture measurement and was automatically switched into the non- 
operational mode after this measurement. To get reset into the 
operational mode, the thermometer has to be dipped into the dis- 
infecting solution as shown in figure 4b. When the tip of the 
thermometer reaches the button, the transmitter sends a signal, 
and the thermometer is reset into the operational mode again. 
Instead of a button 10 it is also possible to place the bath 
onto a pad or plate like antenna. Only because of proximity be- 
tween the receiver in the thermometer and the transmitter below 
the disinfecting bath, the thermometer is reset if and only if 
it is placed in the bath. 



